Supplementary Materials and Methods
Human OA cartilage ICRS grade 4 human OA cartilage was sourced from individuals undergoing arthroplasty.
1315
The Institutional Review Board of the Wonkwang University Hospital approved the use of these materials, and all individuals provided full written informed consent before the operative procedure.
Mice
Male wild-type (WT), Batf -/-(The Jackson Laboratory) and chondrocyte-specific Batf transgenic (TG) mice (Col2a1-Batf) generated using the Col2a1 promoter and enhancer 1315 were employed for experimental OA studies. Batf TG mice were identified via polymerase chain reaction (PCR) of tail genomic DNA using specific Batf TG screening primers (sense, 5´-GGA GAG TGA GGA CCT GGA GAA AC-3´; anti-sense, 5´-CTC GAC TTC CCT GGG AGA GTC C-3´). Batf 1315 Batf TG mice were sacrificed 6 weeks after DMM surgery for histological analyses whereas the knee joints of Batf -/-mice were harvested 8 weeks after DMM surgery.
Cartilage destruction of mouse knee joints was examined using safranin-O staining and scored using the OARSI grading system.
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Mice were sacrificed 3 weeks after the first IA injection for histological and biochemical analyses. Mice IA injected with empty adenovirus (Ad-C)
were used as a negative control. Cartilage destruction of mouse knee joints was examined using safranin-O staining and scored with the OARSI grading system.
T-5224 (3 mg/kg body weight) was introduced into mouse knee joints via IA injection at 10 days after DMM surgery.
IA injection of T-5224 was repeated every 10 days after the first administration until mouse cartilage tissue was harvested for histological analyses. T-5224 (3 mg/kg body weight) was * additionally co-injected with Ad-Batf or Ad-C.
Histology, immunohistochemistry and immunofluorescence
Human OA cartilage samples were frozen, sectioned at 9 m thickness, and fixed in 4%
paraformaldehyde. Sulfate proteoglycan was detected by staining sections with Alcian blue, and BATF, JUN-B and C-JUN assessed via immunostaining. Cartilage destruction in mice was examined using safranin-O staining. Briefly, knee joints were fixed in 4% paraformaldehyde, decalcified in 0.5 M EDTA, and embedded in paraffin. Paraffin blocks were sectioned at a thickness of 5 µm. Serial sections were obtained from the entire joint at 40 m intervals.
Sections were deparaffinized in xylene, hydrated with graded ethanol, and stained with safranin-O. Cartilage destruction was scored by two observers blinded to group-identifying information using the OARSI grading system.
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Synovitis was determined via safranin-O and hematoxylin staining, and synovial inflammation (Grade 0-3) scored as described previously.
Subchondral bone sclerosis was determined by measuring the thickness of the subchondral bone plate. 
Skeletal staining
Whole mouse embryos at E18.5 were skinned, eviscerated, fixed with 95% ethanol for 4 days, and treated with acetone for 3 days. Cartilage was stained with Alcian blue, and skeletal staining performed using a solution containing Alizarin red, as described previously.
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Primary culture of articular chondrocytes
Mouse articular chondrocytes were isolated from femoral heads, femoral condyles and tibial plateaus of mice, as described previously MMPs, according to our previous report.
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The effects of T-5224 on expression of catabolic factors were tested by infecting cultured articular chondrocytes with Ad-C or Ad-Batf at MOI of 800 for 2 h, after which cells were washed and maintained in serum-free DMEM containing DMSO or T-5224 for 48 h before further analysis.
Adenoviruses, infection of chondrocytes, and IA injection in mice
Ad-C, Ad-Batf, and Ad-Gfp were purchased from Vector Biolabs. Chondrocytes were treated with Ad-Batf and Ad-C at the indicated multiplicities of infection (MOI) for 2 h, washed, and maintained for 48 h prior to further analysis. For experimental OA, mice were IA-injected with Ad-C or Ad-Batf (1 × 10 9 PFU in a total volume of 10 l) once weekly for 3 weeks. 
RT-PCR and qRT-PCR
Research Center, Inc.), reverse-transcribed, and the resulting cDNA used for RT-PCR. PCR primers and conditions are summarized in online supplementary Table S1 . Quantitative RT-PCR (qRT-PCR) was performed in a CFX Connect Real-Time PCR Detection System (BioRad) using SYBR Premix Ex Taq (Tli RNaseH Plus, RR420) from TaKaRa Bio Inc. All qRT-PCR reactions were conducted in duplicate, and amplification signals from individual target genes normalized to that of glyceraldehyde-3-phosphate dehydrogenase (GAPDH).
Immunoblotting and immunoprecipitation
Nuclear fractions and whole-cell lysates of mouse articular chondrocytes were prepared as described previously.
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Proteins were immunoprecipitated from whole-cell lysates of primary cultured mouse articular chondrocytes after stimulation with IL-1 (1 ng/ml) for 6 h. Briefly, cells were incubated on ice for 30 min in lysis buffer (20 mM Tris-Cl pH 7.5, 150 mM NaCl, 1% Triton X-100) containing COMPLETE Mini protease inhibitor mixture (Roche) and phosphatase inhibitors (5 mM NaF, 1 mM Na3VO4). Cell lysates were centrifuged at 15,000 × g 
SOX9 reporter gene assay
The SOX9 reporter construct, a kind gift from Veronique Lefebvre of the Cleveland Clinic (Cleveland, OH), has been described previously.
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Chondrocytes were co-transfected for 6 h with the SOX9 reporter and constitutive Renilla luciferase constructs using Lipofectamine 2000 (Invitrogen). Transfected cells were either left untreated or treated as indicated. Cells were harvested 24 h after treatment, and firefly luciferase and Renilla luciferase activities measured using a Dual Luciferase Assay System (Promega).
ChIP assays
Mouse chondrocytes were treated with IL-1 (1 ng/ml), TNF- (10 ng/ml) and IL-6 (100 ng/ml) or infected with Ad-Batf or Ad-C at an MOI of 800, followed by incubation with 1% 
AP-1 transcription factor assay
Binding of AP-1 transcription factors to immobilized oligonucleotides containing TRE (5'-TGAGTCA-3') was quantified using the TransAM AP-1 family kit (Active Motif, #44296).
Nuclear extracts (5 g) containing BATF, JUN-B and C-JUN, prepared from cultured articular chondrocytes infected with Ad-Batf, were added to each well in a 96-well plate without or with different concentrations of T-5224 (AdooQ Bioscience). In some experiments, chondrocytes were treated with 20 M SB203580 (Calbiochem) to inhibit p38 MAP kinase or 20 M SP600125 (Sigma-Aldrich) to inhibit JNK for 1 h, and subsequently stimulated with IL-1 (1 ng/ml) or TNF- (10 ng/ml) for 6 h in serum-free DMEM. In the IL-6 treatment group, chondrocytes were incubated with 5 M SB203580 or 5 M SP600125 for 1 h and subsequently exposed to IL-6 (100 ng/ml) for 24 h. Nuclear extracts (1 g) from chondrocytes were used for the TransAM AP-1 binding assay. After incubation at room temperature for 1 h, each well was washed thoroughly and bound AP-1 transcription factors detected by incubating for 1 h at room temperature with primary antibodies against BATF (Cell Signaling Technology), transcription factors were quantified via colorimetric readout at 450 nm, according to the manufacturer's instructions.
Statistical analysis
Data are presented as means ± SEM. The n values for each figure correspond to the number of independent experiments or mice used. Data quantified based on an ordinal grading system, such as OARSI grade, were analyzed using non-parametric statistical methods. For quantitative reverse transcription polymerase chain reaction (qRT-PCR) data expressed as relative fold changes, Student's t-test and analysis of variance (ANOVA) with post hoc tests were used for pairwise and multiple comparisons, respectively, after confirming normal distribution using the Shapiro-Wilk test. Significance was accepted at the 0.05 level of probability (P < 0.05). 
